A service evaluation of a pilot of a family-based behavioural management group programme for childhood obesity was conducted in a community setting in the United Kingdom. A total of 17 families with children aged 7.5-14 years completed the programme, which was delivered in 15 sessions over 6 months. Behavioural and psychological measures and age-and sexadjusted z-body mass index (BMI) were assessed before and after programme. z-BMI was maintained. There was a significant increase in the amount of high-fibre foods and a decrease in the amount of low-fibre foods consumed and in sedentary behaviours. There were significant decreases in depression, abnormal dieting behaviour and bulimia and food preoccupation, and an increase in self-worth related to physical appearance. These positive behavioural and psychological changes suggest that this is a promising programme.
Obesity in childhood is a risk factor for many adult chronic diseases, and a quarter of children could be obese by 2050 (Foresight Tackling Obesities, 2007 ). An approach to tackle childhood obesity, which has been found to be highly effective in the United States, is Family-Based Behavioural Management (FBBM; for example, Epstein et al., 1994) . FBBM has been adapted for use in the United Kingdom, and a full description of the adapted programme can be found in Edwards et al. (2005) . FBBM involves teaching parents and children skills to help change their unhealthy behavioural patterns, to improve their diet and to modify the family environment to make it easier to adopt new healthy lifestyle patterns. Families are taught the 'stop light' or 'traffic light' healthy eating plan (Epstein and Squires, 1988) , as well as behavioural skills and techniques to support dietary change, to increase exercise and reduce sedentary behaviours. The evaluation of a pilot of the adapted programme in a hospital setting in the United Kingdom found a significant reduction in body mass index (BMI) and improvements in self-esteem and depression (Edwards et al., 2005) . This paper presents the findings from the first pilot of this programme in a community setting in the United Kingdom to assess whether similar results could be achieved outside of a hospital setting and with more disadvantaged families.
There have been a few applications of other communitybased family obesity interventions in the United Kingdom that have resulted in reductions in BMI and improvements in psychological well being (for example, Rudolf et al., 2006; Robertson et al., 2008; and Sacher et al., 2010) . However, despite the evidence that lower socioeconomic groups are most affected by obesity (Stamatakis et al., 2010) and that community interventions may be effective (NICE, 2008) , many evaluations have been conducted in hospital settings, involving specialised staff, and mainly White, middle-class, motivated families (Luttikhuis et al., 2009) . This includes most previous applications of Epstein's FBBM programme in its original setting of the United States.
Materials and method
In the present evaluation, 28 obese children (BMI X98th centile for age and sex, based on the British 1990 Growth Reference Data, Cole et al., 1990) were recruited to the programme, mainly from the community dietetics waiting list. Exclusion criteria included type II diabetes, an identifiable medical cause of obesity and being in receipt of any other obesity treatment. A total of 17 obese children, 8 boys and 9 girls aged 7.5-14 years (M ¼ 10.5, s.d. ¼ 1.82) completed the programme in three groups. Mean attendance was 10.24 sessions (s.d. ¼ 1.79) out of 15. Children attended with one parent. Eight (47%) were single parents and nine (53%) were married. Nine families (53%) had no income from paid employment, seven (41%) had one income (three part time and four full time) and one (6%) had two incomes. Three parents (18%) had no qualifications, six (35%) had General Certificate of Secondary Education (GCSEs) or the equivalent, three (18%) had vocational qualifications and five (29%) had A levels or the equivalent. In all, 10 parents (59%) classified their family as 'White', two (12%) as 'Black', three (17%) as 'Asian' and two (12%) as 'mixed heritage'.
Weight and height were measured by the group facilitators. Two facilitators were dieticians with extensive training and experience in conducting these measurements and the other four facilitators were provided with training. Height (cms) was measured in the standing position using a wall-mounted stadiometer. Weight (kgs) was measured using the Tanita WB-100 SMA digital weighing scales (Tanita Corporation, Tokyo, Japan). Participants were asked to remove shoes and heavy clothing, such as coats, and to empty any pockets. Pre-and post-programme age-and sexadjusted z-scores for BMI (BMI ¼ weight (kg)/height (m 2 )) were calculated for each participant using the British 1990 Growth data as a reference (Cole et al., 1990) .
Pre-and post-programme questionnaires, taken from Edwards et al. (2005) , were completed by the children (with assistance from facilitators where appropriate). These included: (I) a measure of physical activity (based on the measure used in the HABITS; Wardle et al., 2003) that asked children whether they engaged in physical activity or sports after school, on Saturdays and on Sundays (responses to each of these three questions were 'yes' (1) or 'no' (0) and were summed; hence, scores ranged from 0 to 3; a-value for the present study ¼ 0.63), and a measure of sedentary behaviour that asked children how much time they spend watching TV or videos and also playing computer or video games after school, on Saturdays and on Sundays (responses to each of these six questions ranged from 'none' (0) to 'more than 4 h' (5) and were summed; hence, scores ranged from 0 to 30; a-value for the present study ¼ 0.81); (II) the Self-Perception Profile for Children (Harter, 1985) consisting of five subscales (scholastic competence, social acceptance, athletic competence, physical appearance and behavioural conduct) and a global measure of self-worth (a-values for the present study ranged from 0.77 to 0.95); (III) the Childhood Depression Inventory (Kovacs, 1980 ; a-value for the present study ¼ 0.85); and (IV) the 'dieting' (a-value for the present study ¼ 0.78) and 'bulimia and food preoccupation' (a-value for the present study ¼ 0.72) subscales of the Children's Eating Attitude Test (Maloney et al., 1989) . Additionally parents completed the 35-item Food-Frequency Questionnaire (Hammond et al., 1993) for their child consisting of four subscales; high-fat, low-fat, high-fibre and low-fibre foods (avalues for the present study ¼ 0.71, 0.60, 0.65 and 0.81, respectively).
The programme for each of the three groups ran for a total of 15, one-and-a-half-hour sessions, over 6 months in 2007-2008. The first 10 sessions were delivered weekly and the last 5 sessions were fortnightly. See ref. Edwards et al. (2005) for further information about the programme.
Sessions were run by six facilitators comprising two community dieticians, two clinical psychologists and two volunteers. The facilitators were trained to collect data and to deliver the programme by the facilitators who previously piloted the programme in a hospital setting (see ref Edwards et al., 2005) . This comprised three whole-day seminars and three half days of direct supervision.
The programme took place in a local community centre that delivers community-based health and social care. The centre was developed through consultation and engagement with stakeholders to understand and integrate local needs and priorities. Stakeholders, such as neighbours and schools, were not involved in the development and delivery of the FBBM programme. However, the programme was publicised to the local community through advertisements in local newspapers, general practitioner practices, school health advisors and other healthcare professionals. Members of the community could choose to self-refer to the programme or be referred by a healthcare professional. In addition, children on the community dietetics waiting list were invited to participate. The intervention was delivered in the evening to ensure minimal disruption to parents' work and children's school schedules.
Results and discussion
Paired t-tests were run using SPSS 18 (SPSS Incorporated, Chicago, IL, USA) to examine change in the outcome measures over the period of the programme (a-value o0.05). See Table 1 . Bivariate correlations between all of the pre-and post-programme outcome measures were nonsignificant and hence are not reported.
There was a significant reduction in the amount of lowfibre foods (such as biscuits, cakes and sweets) and a significant increase in the amount of high-fibre foods (such as vegetables and fruit) consumed. z-BMI was maintained, although 59% of the children showed a reduction. BMI maintenance can be considered a successful outcome in some cases, as BMI increases with age (Eliakim et al., 2002) . The programme in the United Kingdom does not involve weighing participants daily or prescribing specific calorie intake goals, which could have had a role in the greater success of the programme in the United States (Edwards et al., 2005) , as could the focus in many previous evaluations on a more affluent, motivated population. However, there was a significant decrease in sedentary activities. This may Childhoodobesity service evaluation M Murdoch et al have resulted in some increase in physical activities (because more time was available for such activities), but this was not captured by the brief physical activity measure used.
There was a significant reduction in depression and a significant improvement in self-perception relating to physical appearance. Improvements were not because of weight loss, but may be because of children experiencing increased control as a result of learning about and setting behavioural goals around healthy diet and lifestyle behaviours. Additionally, participation alongside parents as well as peers experiencing similar difficulties may create a supportive and accepting environment. In contrast to Edwards et al. (2005) , there was also a significant reduction on the measures of abnormal dieting behaviour and bulimia and food preoccupation.
There are a number of limitations to the present evaluation: (I) as this was a service evaluation, there was no control group, and thus any positive changes may have occurred regardless of FBBM; (II) attendance and retention rates were not optimal and the sample size was small, hence is unlikely to be representative (it was not possible to obtain information about those who did not complete the programme to examine why attrition was high); (III) service constraints prohibited the collection of longer-term follow-up data to examine whether positive changes were maintained; (IV) all measures, except z-BMI, were self-reported and may therefore be prone to response bias (this may be particularly problematic for the food-frequency questionnaire); and (V) data were collected by staff delivering the intervention, which could potentially also have biased participants' responses.
The positive behavioural changes and reduction in psychological problems that occurred are promising for the future of FBBM in the United Kingdom. If maintained, behavioural changes could contribute to achieving a healthier BMI. However, consideration needs to be given to how to improve attendance and retention rates, and how and what sort of follow-up support should be provided. Greater community engagement could have improved the effectiveness of the present evaluation, and in future, this could be explored as a possible way to address issues such as poor attendance and retention. Groups acting as 'agents for change' in the local community may help promote a healthy diet and physical activity (NICE, 2008) . Individuals from the local community could be recruited to plan, design and deliver health promotion activities, and then recruit other members from their community to retain the skills and knowledge gained within the community. Large-scale, longitudinal, randomised control trials assessing process as well as outcome are required.
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